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Extracranial infected carotid artery aneurysm
Christopher J. Abularrage, MD,a Robert S. Crawford, MD,a Marlene L. Durand, MD,b and
Glenn M. LaMuraglia, MD,a Boston, Mass
Infected aneurysms of the extracranial carotid arteries are rare. This is a case report of a 63-year-old female who developed
an infected internal carotid artery aneurysm due to group B Streptococcus ten days after a dental procedure. She was
successfully treated with excision of the aneurysm and common to internal carotid artery bypass with greater saphenous
vein. (J Vasc Surg 2009;50:1484-6.)Extracranial carotid artery aneurysms are rare.1 Since
the first description by Huebl in 1966,2 94 cases of ex-
tracranial infected carotid artery aneurysm (EICA) have
been reported in the literature. EICA occurs due to bacte-
rial inoculation of the arterial wall leading to acute inflam-
matory weakening and subsequent aneurysm formation.3
Prompt surgical repair is warranted as these aneurysms are
associated with multiple complications. To our knowledge,
this is the first report of an EICA caused by group B
Streptococcus (Streptococcus agalactiae).
CASE REPORT
A 63-year-old female presented with eight days of fatigue,
fevers, and painful swelling in the right neck. Two days prior to the
development of symptoms and 10 days prior to presentation, she
underwent a dental procedure to re-glue the crown of an upper
tooth. She denied any neurologic symptoms, history of neck
surgery, neck instrumentation, or vascular disease.
On physical exam, she had a temperature of 100.6, and was
hemodynamically stable. She had a tender, fixed, right neck mass,
poor dentition, and the remainder of her head and neck and
neurologic exam were unremarkable. Laboratory values were sig-
nificant for a white blood cell count of 11,600 cells/mm3, an
erythrocyte sedimentation rate of 68 mm/hour, and negative
blood cultures.
The patient was given intravenous vancomycin, metronida-
zole, and cefepime for broad spectrum antibiotic coverage of
suspected deep space infection. Duplex ultrasound demonstrated a
fluid collection around the right carotid bifurcation and a moder-
ate internal carotid artery stenosis. A computed tomography (CT)
scan revealed a 1.6 cm diameter, multi-lobulated, peripherally
enhancing lesion surrounding the carotid bifurcation (Fig 1).
Brain CT and transthoracic echocardiography were unremarkable.
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1484With progressive pain, operative resection of the EICA with
common to internal carotid artery greater saphenous vein bypass
was performed with electroencephalography (EEG) monitoring
on hospital day two. In brief, the nerves were isolated, and the
carotid bifurcation was incised, revealing a significant amount of
pus (Fig 2). The artery and adherent phlegmon were completely
excised, the external carotid artery oversewn, and the common to
internal carotid artery was reconstructed end-to-end with greater
saphenous vein.
Intraoperative cultures identified group B Streptococcus.
Antibiotics were switched to include high-dose intravenous peni-
cillin. After an uncomplicated postoperative course, the patient was
discharged on intravenous penicillin to complete six weeks of
antibiotic therapy. The patient underwent a CT scan at one month
that revealed a patent bypass with surrounding postoperative
changes and without fluid collections. At six-month follow-up the
patient was doing well, off antibiotics and without neurologic
sequelae. Duplex ultrasound revealed a patent bypass with normal
velocities.
DISCUSSION
Though infected carotid artery aneurysms occur in
both the intra- and extracranial portions of the carotid
artery, EICA is more amenable to surgical repair. There has
been a stable incidence of EICA with approximately 20
cases reported per decade over the last 30 years. Ninety-
four cases are reported in the literature with patients rang-
ing from eight months to 79 years of age (median, 55
years). Clinical presentation is typically with fever and a
painful neck mass. EICA can also result in septic brain
atheroemboli causing stroke, seizures, or abscess;4 erosion
into surrounding structures leads to compressive symptoms
of dysphagia, dyspnea,5 or hemorrhage.6
EICA is thought to occur through three main mecha-
nisms, resulting in infection and weakening of the arterial
wall.3,7 First, bacteremia can inoculate the arterial wall,
frequently at the bifurcation, the vasa vasorum, or an ath-
erosclerotic plaque. Second, local infection can spread to
the periarterial lymphatics and vasa vasorum. Third, direct
inoculation of the arterial wall may occur from trauma, such
as intraoperative injury or attempted drug abuse.
The most frequent causes of EICA in adults include
bacteremia, postoperative infection, and bacterial endocar-
ditis, while cervical lymphadenitis is the most common
etiology in children. Recently, endovascular procedures
such as angiography and carotid stenting have been associ-
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increased frequency in immunocompromised patients.3
A wide range of bacterial pathogens have been isolated
in EICA. A review of the literature reveals 62 cases, including
this one, with culture data. The most common pathogens are
Staphylococcus aureus (27 cases), Salmonella (13), streptococci
(13), Klebsiella (five), and Escherichia coli (four). Proteus,
Yersinia, Pseudomonas, Enterococcus, Bacteroides, and As-
pergillus caused one to two cases each. More than one
organism was identified in three cases. Beta-hemolytic
streptococci accounted for five of the 13 streptococcal
cases: group A Streptococcus (three cases), -hemolytic
streptococci not further identified (one), and group B
Streptococcus (current case).
The diagnosis of EICA is based on a combination of
clinical suspicion and non-invasive imaging suggestive of
the diagnosis. While positive blood cultures may confirm
the diagnosis, postponing surgical therapy is precarious
because of the high frequency of negative blood cultures
and risk of carotid rupture.
The treatment of EICA includes antibiotics and surgical
Fig 1. Axial (A) and reformatted (B) head and neck computed
tomography (CT) scan demonstrating the infected aneurysm of
the right carotid bifurcation (arrows). Note the infiltration of fat
planes surrounding the lesion and a calcified segment in the middle
of the lesion, consistent with a partially thrombosed, infected
aneurysm.
Fig 2. Intraoperative photograph demonstrating pus within the
extracranial infected carotid artery aneurysm (arrow).intervention. While older series reported a mortality of up to25%, contemporary treatment results are excellent.9 Intrave-
nous antibiotics should initially be broad spectrum, and sub-
sequently tailored once culture results are available. Penicillin
is the treatment of choice for group B Streptococcus.
Aneurysm resection and ligation, one of the first surgi-
cal treatments of EICA (Table), is associated with a 30% to
40% incidence of neurologic sequelae.10 Carotid ligation is
now reserved for cases where vascular reconstruction is
technically impossible, and in the pediatric population
where there is good collateral flow and in which the long-
term patency of autogenous bypass grafts may be limited.11
The safety of carotid ligation can be assessed with electro-
encephalogram (EEG) monitoring, stump pressure mea-
surements, or test clamping in an awake patient. Temporary
balloon occlusion may be performed in cases where preop-
erative angiography is performed.
When feasible, EICA resection with immediate vascular
reconstruction has been favored because of the lower inci-
dence of neurologic complications when compared to liga-
tion alone. Vascular reconstruction has been reported using
a variety of techniques including primary closure, patch
angioplasty, and resection with primary anastomosis. The
most common procedure is resection with autogenous
interposition bypass grafting because the generally exten-
sive involvement of the arterial wall precludes simple re-
pair.7 Finally, endovascular coil embolization and covered
stent placement have been reported.12,13 Although there is
concern of the long-term safety of prosthetic material in the
setting of vascular infection, this may be indicated in the
unstable patient with active hemorrhage or as a temporiz-
ing maneuver.
The current report is the fifth case of EICA after a
dental procedure and, to our knowledge, the first due to
group B Streptococcus. Although the dental procedure was
Table. Reported surgical therapy for extracranial infected
carotid artery aneurysms
n
Resection and ligation 29
Resection and bypass 22
Vein bypass 18
Bovine arterial bypass 1
Dacron bypass 1
Hypogastric arterial bypass 1
PTFE bypass 1




Resection and primary anastomosis 2
Antibiotics alone 1
Antibiotics and steroids 1
Covered stent 1
Ligation and carotid-subclavian bypass 1
Resection and primary closure 1
Unknown 24
PTFE, Polytetrafluoroethylene.minor, earlier cases followed dental abscess or extrac-
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were not typical of oral flora and included Enterococcus,
Salmonella, Pseudomonas, and Klebsiella plus Bacteroides.
The internal carotid artery was affected in three prior pa-
tients and the carotid bifurcation in one. Resection of the
aneurysm with vein bypass grafting was performed in three
patients, while ligation was performed in one patient after
balloon occlusion of a ruptured aneurysm was complicated
by a peri-procedural neurologic deficit.
In conclusion, EICA is a rare disease that should be
suspected in patients presenting with fever, and acute neck
pain or a tender mass over the carotid artery. Though there
are a range of etiologies and bacterial pathogens, broad
spectrum antibiotics and surgical resection with immediate
autogenous vascular reconstruction is the treatment of
choice in the adult population.
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